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A&jjm?-<D--D£.l,T<DnU?*$%^iiZffiji.Z>}iPkK. xi=y#M#> aula 
[0 0 0 1] 

hM/H h9>5?**«©¥##*^©itt*i«liHli 

®B& IC H -T -6 =b (O X 2b Z> „ 
[0 0 0 2] 
[t£*©&H5] 

s? x # ^ -9- 4 v x # & if © y\° y - -fx#<fc<*ne>*i-c;&*K «*. «;* >f * ^ 

[0 0 0 3] 

^ L/T, je^tc^oTrti^oAC-^A^f ^©iSWffifl:, *mmt> raft: 

T^ii^ 1 , FET^ I GBT (Insulated Gate Bipolar Transistor 

ft^S. #lc, MO s F E T i:;t>f /K- 7 N 7 > ^ i:0S^f/U ^ tfe 
SIGBTH MOSFETCUjI^^ y =f~ > ^14 £ /t>f >K- 9 

[0 0 0 4] 

M^«^*^©^T^S„ BPt3, I G B T tCti b fetf b T I G B T 
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>;t-^!©±T7-A©9^I©IGBT^S/3-MfctJ, V- hHIS&^M 

B T S #> © jfittttfiMSiaRtf&SI £ & § . 

[0 0 0 5] 

I G B T <D^^^fcWkW^\%&L$fcti* ^j^I^ ^#^®mS&^ii^c5 tl/T V^-S 09 
m v lf2 8 0 6 5 0 3ft(l IGBT0l^^3?t;i/5:-MM 

^>2?^*S:fl8W, I GBT©>F- h£^®h^>^*#<Z>n i^#lCg^U 

a 

[0 0 0 6] 

I GBTt^x$ */#&:ri= y^tfSf IGBT hSgf 

o©iGBTi:bTM$tit^6. r<D^, t^m^ y ^^e>^aii--&ll^ ( 

tiGBTtii) tii^>^*^iiifjtsf§i (iiGBTTO mzm&it 
mmmz&v. ixii^ i g b Tiniii i g b ts^i©^ i / 1 ooo~i/ 

2 0 0 0 0<Z>m8fE£fc£o Z\(Dfi£l GBTtifCj: U m^ffiSJnLT^ D^mffi 
[0 0 0 7] 
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jcj:*;, #iGBTi«Wtfi), iGBT&jfi*SK#&#arr*;ii:# 

[0 0 0 8] 

[$&f5§#«?& l j: e> i: -r zrnmi 

ii gbt©^- h-^^ >^0tfficffist5fe4!), 

T*m&MT MCSi:, IGBT©^- h-^m^ y 

IGB T(D*f— h~±:ni* *y#im«ffiJ:*;<£<&3o 
[0 0 0 9] 

T«$iS£©«^.fcfc (P^T r#u> h^-jtj ii^-r) #m£*;> ilG 

£l GBT©^f- | y.*H«BE£flei GBTCD^- y#f^m 

-eo^f I GBTO^f- b~tx^ >^Kifftt<STU t£lGB 

So 

[0 0 10] 

;r<z>£#>, MA^^f^M*&^ffiic$>^i:^ic igbt^o f F»e,ON 

#*IS»#»fls-rst&a& (=iIGBTli) IGBT^OT 
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*-T, 3K«2©»^tt, JhaBtf)J:e>K;2jl/> h^-it#*£<, $ I GBT 
t^lCt L/Tt I G B T«»>3 < 1 1 ^ O j&mmtfffifrXlb'&I 

^ZLt.. fiPt>^I GBT«^^tl«if^C^<^<T : foi I G B T^ttgBCi® 
«^CfcoTV^#^#&£Z:£S::%JtLT, mi GBT«^*vjN$<T : bi@« 

o 

[0 0 12] 
[0 0 13] 

•f*, jR«ii2feof«?a2icfcw*«aigi*&*as (±igbti© 

[0 0 14] 

MiH 5&»«Sfc#4 0 O A, ft^3£ft«»«« 6 0 0 A, 8 0 0 A 

j£Un?&& I GBT^Ibi^htSt^ jEfMM£l$tCj£**8fe (4 0 OA 
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njsrFfc-rs&iitf&y, ist-, ^nzis^xm^^mm (6ooa) j^t 

^0t^, #;2 7 QJ^T^tcgg^-rsi:, ^2<DM^^|il^L,^^lCttI 
GBT^LTlt^fcA, J^tJCtt:&j2 7-3 0 Q (DmmxWtfe-? 

^2<Z)M^^fCft^C^m^ (6 0 OA) ^TT*«i^^W 

•TSi:, ^l<5DMS^I6^bfc^^tCtt^2 5 OAt^ililM^bTb* 
e>3£lCfcy. (4 0 0 A) f?>»<&oTL/t9. 

[0 0 15] 

[0 0 16] 

^ffi«*a k: j: s *jse r#-#tft aitEtit mmmum^m^ x± £ *i & 

> h ^ ^ - ifcavh ^ v^ ) itnmkm&tii © &*£<*r&:ii:icj;y 
<Dm.mmmxum.wsft &ffl»*jE©<£*io LTL2:;b&^ 

mfflm&*mmty&m&miz&?z&x<Dm<Dmffim£v*&^m) iz 

[0 0 17] 

*<z>tctb. mmmm^m^m^-(D^mizmr=.^o-hizummftLx^^ 



ffigE# 2001-3015755 



i 

#2 000 — 232985 



[0 0 18] 
[0 0 19] 

[0 0 2 0] 

J: »J ffimtc^-t s 3 £ & „ 

[0 0 2 1] 
[0 0 2 2] 
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mme>mm<DBmi 

[0 0 2 3] 

• ^-"7$[f^I-rSfe«?){C^^i:S:^J{C^^e>tlfe I GB T (Insulate 
d Gate Bipolar Transistor) lit. IGBT1 lffl^I^;^? 1 1 
^^m-TS^ I GBTfjj|^ffitSfcft0 2o©i^MSiR 1 , R 2 
I GBT 1 1 (Dtf- hSjg^-l 1 blCppjn^tl^^- h«ffi (Vge) £&ffi-r&fc 
a)65 2o©^-M^ffigiR3, R4t, >f- h«fit#ffi|g}fiR 3 , R4© 

r 1 I/* Zmmzm-S^Xlry • tf^tlS^zl-^h^^^^T r 2 H 

[0 0 2 4] 

I GBT 1 Hi, n U^^SB^l 1 cA^fl O^lT/Wf'J 1 2 (DiEffi 
fflHcg&KS*i*fc*K:, 1 i dttAy^y i 2©A«ffljK:88tt3 

HVL&V. IGBTl KDiim 0^T«:f*?!f 1 0©ja«) SrffifftfTS. 
[0 0 2 5] 
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1 1 d^e>^*i> ±mm>n&mist=.fflt'j>m%t (^mmmmx^t±n^<Dm i / 1 

oooo) I s i:lt^x> y ^SB^&SKffi-r*. fit, z.<D'&m 

Sis (#3)|t8©&ffi«$fac*Bi3) $:2o©TOmRl, R2lCT^mf 

[0 0 2 6] 

ia>— Sgttyty^y l 2©;flM![tcg^£*u ttlMMR2<D-SgiiiGB 
Tl KD^^y^m^-l 1 atC^^nTVASo ¥- h«J£^ffil«R 

3, R4*ffiSlCg^rjg^£*iT23»J, ^- ^mffi&a^^gmR3©-^^£A*/7 : - 
y i 2(Z)iiinHiRcg^£*u ^f- NmjE^msmR4©-^giii gbt 1 

- h3g-?l 1 b IC#^£*ITV>£„ 
[0 0 2 7] 

4 <Z)ggfiftj&iC&iift3 tl, x $ y * jBW yf U 1 2 0>£««tCiteR3*u 
[0 0 2 8] 

I GB T 1 1 ©4*- h«ffiVge#ffij£©^#-fiiVbor 1 

ov) j: y*£<fco£££icm--TOh^>^x#T r 1 ifi*yt&&$* # 

4*- h«iE&ffi&mR3, R4©«ffi«tf«j£S*iTV*S. *<Df=.ib. #J;U£ I 

gbti i <Dmntfffil&i'feW:&<D$->7t>tp, i&wzz-y*7^x**b^x 

> b«ffiVge#j^#>filVbor JgrRDfcStt* Mfh7>^nr 

ltt^>L^VN 0 — h«EVge^m^©^->«ffi (#9*1*1 5 V 
) T&oTil^ 1 0^(D««#3tmi$lCff*>nTV^£;# (fiP*>^- h«JEVge 
*^#MVbor J: tt, SI— Wth5>^*T r 1 te^-TSo 
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[0 0 2 9] 

m£©3t#M8Vbor IGBT1 1 ^©jt«*^^S4xS U£ VW»«jEE 
Vth (Mxtf3V) <ty*£<, I GBT*%±lZ7t>-rZ>fz.lb<D*>mi±. (m 

[0 0 3 0] 

f|Zl^h^>^^^T r 2l±, ^-X^Mf h7>^^Tr 1CD31/ 
[0 0 3 1 ] 

^- hfSH$Fh^>^X#T r 3 GBT 1 1 ©t£:ci= y#3§B^l 

bti i <z>^— h^s^ic^c^^ tiT V'k'&o fit, ^-xcepfln^tismjEii, 

^Wh^>^^^T r 2#;T7©££&2o<Z>«^migi5iR 1, R2KJ: 

— h 7 > ^"x^ t r 2 i: ts, m$L 

^ffiffi$iR l#$gi&-r grille m«S«fem««tR2K:«J:S«ffi»T^ ( 
^-ff f7>^^Tr 2©>r>mffili4«mb^-5^(3[)/jN$^M"e^Sfc«?) 

[0 0 3 2] 

^^g^©A#^^i^rllIS&^c^v^T, igbti i izmm^m,nr^n 

*"*\ IGBTI l^lCt>btMl 0^©a«#£te&K:fT;b*lT^ 
© «fc o IC, ^- hmBEVgeJi^©*>«fl£ (*»lt'ttl5 
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V) T*&oT3I^MiVbor £ U ^£#>, Z.0>>f- h«fiEVgetf>e> *>V~- Mt 
EE&ffi&mR3lC££mjBEI$T3\ fiP^Mf h7>^^Tr 1CD^-XIC 

[0 0 3 3] 

9J#1^>^*#T r 1 ^-Wh^>^^^T r 2<Z>'< 

fGDfctf). MIih7>^^Tr 3 ®/<-XlcN3An$tie«ffitt. 2^)0) 

l^MiiRl, R2KlJ:S*ffi»T4h BPt> I s X (R1+R2) 
[0 0 3 4] 

ZLCDil^, fiffi 1 0 Q>ffl&*&G>£kf&K. iUIGBTl 1 &Ci®«^2>*8f£*l£ 

^«^ic?iistL/T^«^i s =bitan-r-5 0 fit, 2o©i*«fflMRi, r 

^^Tr3^>bt, ^- NmjBEVge^{£T Vf- bfflffl b ^ > V* * T r 3 
CDi^-^-nbi'^^^ffigl) itiCiy IGBT1 i(it7K: 

IGBT1 1 &5ft«a»C J: B&Jh"r«ifc 
[0 0 3 5] 

— IGBT1 1 #*->*>*£vW;i:*->a-:7it»T?ag>oT$*- b«jEV 
^#ffi£©«IMaVbor JBJtTT?&Sfc£H:, ^- h«EE^ffiJgf7i;R3lCj:S«jEE 
»T (Ml h7>^^Trl0^-Xtffi) AMf b7>^^Tr 

[0 0 3 6] 

Mth7>^3!Tr 1 tf*yt£H. »-«f N7>^*T r 2tf>"<- 

^{cttgiR5^bT;i'yf'J i 2©«jEb^mim$ti. rftciyf-ff h 
7>i?^^Tr2ttt>tsri:i:&s 0 -tofcab, «S£ttffi«*FiR l t±r©j» 

-««h5>^*Tr 2 jet yjg&snsr tKu&y. y-MW»h9>^ 
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So 

[0 0 3 7] 

3<Z>££> OOM^ODM^^J: y I GBT 1 1 

±«^tCii|StbT^«^I s fciifinfSo fit, t^Mi^R2[Cj:l,«BE 

i'JIGBTl 1 &3r7K&5£&, I GBT 1 1 £ jg«8fg ICfc S WM.fr RSlh 
[0 0 3 8] 

*^U6^ttT*ti, Mt!B^R U35Qi:U. MMfeffi££iR 2 5:1 

fem 2 (D&fttff&ViL-D I GBT 1 1 ifift&iZ*> It £. £ 

iZMffil 0©JI*M*JCJ: »; I GB T 1 1 fc«*8K#«fcftS*: m2(DV<U2izm 
m) , Z-OH^tf- hfflffih^yi/^ZT r 3©^-X{CPPiO$tl<g>«JBE«2o 
©«86«ffi«fii:R 1, R2(Z)Mii (4 5Q) tC J: S«jEP$T:fr 

£«»<6 o o AS:®^.fci:^ic i gbt 1 1 fr^y^nxmnrnfr^m^n 

[0 0 3 9] 

IGBT1 1 ^^->^->4 J ^V>«^->^-7tf3"efeoT^ s - h«SV 
ee#3l!5MBVbor J£ATtf>£ £ &ffi 1 0 ©JgJM^lC J: »J I G B T 1 1 \zmnm 

^-XlCM$tl-5«JEtt«^m^R 2 (10Q) JCfcSSffi^T^il^S 
fctf). 3k«^#6 0 0 AZMX-fctglZ I GBT 1 1 £ tlTiMSfefr £££ 

[0 0 4 0] 

©iftJlMBVbor £*Ttf>££ (# 1/ > ^ ^ -ifcjbVh;* tt, ^- h«9» h 
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[0 04 1] 
[0 0 4 2] 

Vbor J£AT<Z)£:£IC> »-«f h5>S?^* T r 2 tftVUTtS&ftffififitR 1 
»h5>^*Tr 3©^-X^AiJ$^, h«jEhVge#m^©^MtVbo 
StR 1, R2CJ:£«ffi»T#*to*- hI»h7>^*Tr 3 ©K-X^A* 

zti&tcib. f- h«mv»e*«i£<T^««iic^-rsfiE*ai s©aa-^^^v% 

, ffl*>*}U> h$9-it^/jNSV^»#tt*8E*ftffi»SiR2©«iK:j:y^*©^« 
[0 0 4 3] 

e^&MIM^L&v^^ofc^titfSK, 4*- h«ffiVge©*-£$icj&;£T, IE 
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[0 0 4 4] 

V- h«EEVgefc£2o<D4*- MEtffiMR 3, R4lCT&ffi3*W 
V- httjEEVge#3£|MjIVbor JS*T<Z> £ £ h«JE^ffi^*iR 3 {CO: 5« 

^*#T r 1 S:^-7C-rS^^lC^-^h^>^^^T r 2 LT, « 

[0 0 4 5] 

, R2JCT*jftU ^- h«ffiVge#j^!SMgVbor J^T© ^ ^ h ^ > 

[0 0 4 6] 

h7>^^^y-MOSFETCtot|?t)>Joo^y, 
[0 0 4 7] 
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[0 0 4 8] 

Rl»i»^ 2o©^f- R4KT>f- h«JEVge£ 

5>^nr 2 • ^-^-rsziiiicicfc z.(Dm~-®Wh^ytJ 

X*T v 2<D*y ■ 2-D(D?- h«JBt^m^R 3, R4MMf 

1 5 fcM^T*?? J:^tCLT*>J:V\, JtiB|l|J67£«l<Z):fl#Igifr^ 
g<2fffi©|g;^#!£^§fcfOT-e&£o ^ E|4lCfeVNT. 1 5 *m 

[0 0 4 9] 

04{C^-t^#^g&^@T'li. n>/\ 0 l^-#l 5 *«*»W©«!l»*ffi*ftffi#|K 
#h^>^X#T r 2©'<-*3gH t -lCg^£*lTV^„ **HSffiVref fe* % _tfij 
[0 0 5 0] 

^Lt, h«JEVge^^«JEVref J: ^fc^fcj:, =i>/\-l/-#l 

5^^>©ai^JAV\>f (Hl//<;i/) fc&y, irff h5>^3!Tr2S: 

£ U*£v*£#W:, l 5^b©H}Mo-K;i/ (Li/^;i/) 
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[0 0 5 1] 

sfcfc, ±mmmmmx'it. si^taiMi: bt 2 ocoi^ffiSfiiR 1 , R2 

© Jg#i £ ffl v % x ■£ © - BP # £ Ml: jg%- -T -5 z. £ ic <t y mm H & aMb S -ft £ ffl fc b 

[0 0 5 2] 

_haHmiS^JB*ettJ»ISt|lVbor <ZXg£ 1 0 V£Lfc#, ZL*UC«&"r 3 
V (L£vMH«E) ^gitl 5 V (*>«HE) *j»CDttHT?ail[®)fe^-tl«J: 

[0 0 5 3] 

Sibfc^, ffli«tMa}«?#OA 0, 7-MO S F E T©§iHIS!|^ LTlffl 
[02] >f- hSjEV g e &— JgJCLfcfc^O^I GBTf?|{:ft5^b 

[S3] mftfcffis&nicair-rs, ^i^w^2ic^w§^»^«^ 
& drawer??**. 

[04 ] ^mmmm<DM^mmmm<Di&<ommmzm-tmmmx^z 0 

10-M, ll-IGBT, lla-fti^y«?, llb-$*-hJSHK 
llc-nl/HSSi?, lld-ix'7«^ 12-A»;f'J, 13-fH 
1 5-3>^l/-^f, Rl, R2-t^|lim R3, 
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